
CD4004 

CD4004T 


RCA-CD4004 and CD4004T are each comprised of 58 
n-channel and 58 p-channel enhancement type MOS 
transistors connected to form a pulse input-shaping 
circuit and seven ripple-carry binary counter stages. 
Resetting the counter to the all 0’s state is accomplished 
by a high-level on the reset line. A master-slave flip- 
flop configuration is utilized for each counter stage. 
The state of the counter is advanced one step in binary 
order on the negative-going transition of the input pulse. 

The CD4004 utilizes a hermetically sealed 14-lead “Flat 
Pack” ceramic-and-metal package (terminals 13 and 14 
are not used). The CD4004T is identical electrically 
and in terminal numbering, and is supplied in a 12-lead 
TO-5 package. Both types are operable over the full 
military temperature range of -55°C to +125°C. 


FEATURES 

• Logic Block Complexity on a single chip — 

each output accessible and resettable 

• Static Counter Operation -- counter retains state 

indefinitely with input pulse level low or high 

• Microwatt Quiescent Power Dissipation — 

P T = 5nW(typ.) 

• High Noise Immunity — 45% of Vpp (typ.) 

over full temperature range 

• Operation from single positive or negative power 

supply — 6 to 15-volt range 
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CD4004T 

• Large fan-out capability — > 50 from any 

output stage 

• Fixed logic swing, independent of system and 

fan-out variation — Vpp to 

• Medium Speed Operation — 2.5 MHz (typ.) 

input pulse rate with 10-volt supply 

• High Input Impedance — 10 12 Q (typ.) 

• Low 3 1 ’’-and “0 >f -level output impedance — 

2000Q (typ.) with 10-volt supply 


APPLICATIONS 

• Digital equipment where low power dissipation 
and/or high noise immunity are primary design 
requirements 

• Frequency-dividing circuits 

• Time-delay circuits 

• Counter control 


TERMINAL No. 2 TO Vqd 
TERMINAL No. 12 TO VSS 



92CS-I4959 


Fig. I - Functional diagram for CD4004 and CD4004T . 


Information furnished by RCA is believed to be accurate and re¬ 
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

* Complementary-Symmetry Metal-Oxide-Semiconductor. 
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ABSOLUTE MAXIMUM LIMITS: 

STORAGE-TEMPERATURE RANGE . . . -65°C to + 150°C 

OPERATING-TEMPERATURE RANGE . -55°C to +125°C 

DC SUPPLY VOLTAGE <V DD - Vgg).+15, -0.5 V 

DC CURRENT DRAIN. 10 mA 

ALL INPUTS. V SS ^ V IN - V DD 

MINIMUM RECOMMENDED POWER SUPPLY 
VOLTAGE (V DD - Vgg). 6 V 


CD4004, CD4004T 


STATIC ELECTRICAL CHARACTERISTICS, at T A = 25°C, (V DD -V 5S ) = 
+10 V, Unless Otherwise Specified. 


CHARACTERISTICS 


“0" Output Voltage 


“1” Output Voltage 


DC Input Current 


Quiescent Device Dissipation 
Per Package 


Input Capacitance (Average) 


Output Drive Capability 


Reset “Low” Voltage* 


Threshold Voltage: 

0 


SYMBOLS 


v out“°” 


v out" 1 " 


WHERE 

MEASURED 


TEST CONDITIONS 


'ds“P” 


'Reset “Low 


V TH (0) 


V TH Reset 


Fan-out £ 10 I 
Gate Loads 


All “0”s 
All ‘T's |9.99 




V GS = -10 V, V DS = -2V 

-0.8 

2 

V G S = -10V,V D s = -0.5V 

-0.25 

-0.4 

V G S = 10V, V DS = 1-5V 

m 

1.7 

V GS = 10 V, V DS = 0.5 V 

0.25 

0.55 



-2 mV/°C 

v ss = ov 


Vdd = 6V 1.0 
V DD = 10V 2.5 



14 V 4.5 6.5 


* Reset line drive impedance must be such that the specified conditions are met. For example, with Vdd = 10 V the reset line voltage must not ex¬ 
ceed 1 volt. For a typical peak current of 2 mA this requires that the drive impedance be / 500 fi. 
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DYNAMIC ELECTRICAL CHARACTERISTICS, at T A = 25°C, V $s = 0 V, 
Typical Temperature Coefficient = +0.3%/ > C (’-0.3%/ > C*for f<t>). 
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Fig.4 - Input pulse threshold test circuit—master section 
changing (input low-to-high transition). 

TEST PROCEDURE: 

1. Slowly raise input-pulse amplitude until counter stage output be¬ 
gins to switch. 

2. Pulse amplitude equals threshold voltage. 


(TEKTRONICS 545 
OR EQUIVALENT) 


V DD '— 

"^VARIABLE = V TH 

gnd" ~~ ~ 

100 kHz SQUARE WAVE 


Fig.5 - Input pulse threshold test circuit—slave section 
changing (input high-to-low transition). 

TEST PROCEDURE: 



ALL Vs DETECTION CIRCUIT DIODES ARE IN9I4 92CS-15375 

Fig.6 -Reset-line threshold test circuit. 

TEST PROCEDURE: 

1. Run counter to all u l M s state with pulse generator No.l — detec¬ 
tion circuit stops input pulses at all “T's state. 


1. Set pulse base line to Vpp value. 

2. Slowly increase negative pulse amplitude until counter stage out¬ 
put begins to switch. 

3. Ground to most negative pulse level equals the threshold voltage. 



INPUT FREQUENCY(f$)-Hz 

92CS-15364 


2. Slowly raise pulse amplitude on RESET line (pulse generator No.2) p/ Q J - Tvnical dissioation characteristics 

until counter stage output goes to "0” state. 9 ■ 1 ais si par ion cnaracrensrics 



Fig.8 - Minimum and typical p-channel device output 
drive characteristics as a function of Vqj. 



92CS-I5366 

Fig.9 - Typical p-channel device output drive 
characteristics as a function of temperature. 
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INPUT-PULSE VOLTS(V^) 

92CS-I5369 


Fig.12 - Typical input capacitance characteristic. 



RESET-LINE VOLTS (V RESET ) 

92CS-1 5370 


Fig.13 - Typical reset-line capacitance characteristics. 



92CS-I5337 

Fig.14b - Waveforms for measurement of propagation 
delay and transition times. 
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OUTPUT LOAD CAPACITANCE (C L )-pF 92C s-I537I 


Fig.14c - propagation delay characteristics. 



OUTPUT LOAD CAPACITANCE (C L ) - pF 92CS-I5374 


Fig.l4e - Maximum te 0 9t transition time characteristics. 



Fig.l4g - Waveform for measurement of minimum input- 
pulse durations and maximum input-pulse frequency. 
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OUTPUT LOAD CAPACITANCE (C L )-pF 92CS-I531 


Fig.lAd - “1" propagation delay characteristics. 



OUTPUT LOAD CAPACITANCE (C L )-pF 92CS-15373 

Fig.l4f - Maximum * e l" transition time characteristics. 



92CS-I5338 

Fig.l4h - Waveforms for measurement of maximum input- 
pulse rise and fall times. 



Fig.15a - Dynamic characteristics test setup 
for reset-pulse measurement. 


Fig.lSb - Waveforms for measurement of reset propagation 
delay and minimum reset-pulse duration. 
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CD4004, CD4004T 


OPERATING CONSIDERATIONS 


The leads of these devices are usually soldered to ex¬ 
ternal circuit elements. As in the case of any high- 
frequency semiconductor device, the tips of soldering 
irons should be grounded, and appropriate precautions 
should be taken to protect the device against high electric 
fields. Although a certain degree of protection against 
such fields is provided by built-in circuitry, it is recom¬ 
mended that this device not be inserted in conventional 
plastic n snow n or plastic trays of the types frequently 
used for the storage and transportation of small semi¬ 
conductor devices. 


These units should not be connected into, or discon¬ 
nected from circuits with the power on because high 
transient voltages may cause permanent damage to the 
device. All unused input leads should be connected to 
the most negative circuit potential. It is recommended 
that low impedance pulse generators or power supplies 
connected to the inputs of this device be removed before 
the power supply is turned off. This precaution will 
prevent the signal on the gate from exceeding the power 
supply voltage and thus, prevent possible damage to the 
protective circuitry. 


DIMENSIONAL OUTLINES 
Dimensions in Inches and Millimeters 

Dimensions in parentheses are in millimeters and are derived from the basic inch dimensions as indicated . 


CD4004 

14-LEAD 
FLAT PACK 


CD4004T 

12-LEAD 
TO-5 STYLE 



92CS-I3325R3 



Note 1: Lead dimensions in this zone are not controlled because of 
irregularities in body and lead finish. 

Lead spacing shall be measuren within 0.030 inch (.762 mm) from the 
point of emergence from the body. 
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